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This invention relates to strut connections be- 
tween spaced apart members, and Is particularly 
concerned with strut connections between spaced 
apart members of sheet material in instances 
where the struts and the members are inclined 
relative to each other. 

Struts of the type with which the invention 
is concerned may be composed of separate, mem- 
ber-spacing sections interposed between the 
members and threadedly connected together at 
their ends by means of a threaded portion of re- 
duced diameter at one end of any two adjacent 
sections threaded into an axial bore in the adja- 
cent end of the other section. Alternatively, 
they may be composed of tie rods extending 
through the members and having thereon mem- 
ber-spacing sleeves interposed between the 
members. 

It is impractical to form the ends of the strut 
sections or the ends of the strut sleeves, as the 
case may be, other than at right angles to the 
longitudinal axes of the struts. In order, how- 
ever, to provide firm, rigid connections between 
the struts and the members, it is necessary that 
the ends of the strut sections or the ends of the 
sleeves, as the case may be, abut flatly against 
the members. Hence, in order to compensate for 
mclination of the members relative to the struts, 
it has been the usual practice heretofore to de- 
form the members to bring the portions of the 
same against which the ends of the strut sections 
or sleeves abut, into right angular relationship 
to the struts. However, deforming of the mem- 
bers involves costly operations and in many in- 
stances is highly disadvantageous for other 
reasons. 

Accordingly, the object of the invention is to 
provide simple, practical means to avoid any 
necessity of deforming the members and, at the 
same time, to afford firm, flat abutment between 
the ends of the strut sections or sleeves and the 
members regardless of the inclination of the 
members relative to the struts. 

With the foregoing and other objects in view, 
the invention consists in a strut connection be- 
tween spaced apart members embodying the 
novel features of construction, combination and 
arrangement of parts as are illustrated by way 
of example in the accompanying drawing and as 
will be hereinafter more fully described and 
claimed. 

In the accompanying drawing, wherein like 
characters of reference denote corresponding 
parts: 

Pig. 1 is a sectional viel/10/05, EAST 


bodiment of the invention in which the strut is 
composed of sections threadedly connected to- 
gether at their ends.. 

. Fig. 2 is a view similar to Fig. 1 illustrating an 
5 embodiment of the invention in which the strut 
is composed of a tie rod having thereon member 
spacing sleeves. 

Fig. 3 is a fragmentary perspective view of one 
of the strut connected members; and 
10 Fig. 4 is a detail sectional view illustrating an 
alternative embodiment of the invention. 

Referring to the drawing in detail, 10 desig- 
nates in each of Figs. 1 and 2 a plurality of spaced 
apart members of sheet material and 1 1 desig- 
15 nates, generally, a strut connecting said members 
together and with respect to which said mem- 
bers are inclined. 

As illustrated in Fig. 1 of the drawing, the 
strut II is composed of a plurality of axially 
20 alined sections If, one interposed between each 
adjacent two of the members 10, and each hav- 
ing at one end a threaded, axial bore 12 into 
which is threaded an axial extension 13 of re- 
duced diameter at the adjacent end of the next 
25 adjacent section. Alternatively and as illus- 
trated in Pig. 2 of the drawing, the strut may be 
composed of a tie rod 14 having thereon sleeves 
15, one interposed between each adjacent two of 
the members 10. 
30 As aforesaid, it is impractical to form the end 
faces of the sections II ' or of the sleeves 1 5 other 
than at right angles to the axes of said sections 
or said sleeves. It is, however, important that 
said end faces abut flatly against the members 
35 10 in order to insure firm, rigid connections be- 
tween the strut and said members. In this con- 
nection and in accordance with the invention, if 
it should so happen in any particular instance 
that the strut-intersected portion of any of the 
40 members 10 is disposed at substantially right 
angles to the. strut II, said portion may simply 
have formed therethrough a hole 16 of a diam- 
eter to accommodate either an extension 13 of a 
strut section 1 1' or the tie rod 14. On the other 
^ hand, such of the members 10 as may have their 
strut-intersected portions inclined relative to the 
strut, have substantially U-shaped slits 17 cut 
therethrough to provide tongues 18 which are 
integral with said members and which may read- 
60 ily be bent along their lines of junction 19 with 
said members into substantially right angular 
relationship to the strut II. 

The tongues 18 preferably are as wide and as 
Ions as the diameters of the strut sections I I' or 
Version : 2.0.1. 4 formed therethrough 
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approximately centrally thereof, a hole 20 of sub- 
stantially the same diameter as the strut section 
extensions (3 or the tie rod 14, as the case may 
be. Moreover, said tongues are, of course, alined 
with each other. 5 

Depending upon the inclination of the strut I i 
relative to the members 10, the tongues 13 first 
are bent so as to extend at substantially right 
angles to the strut 1 I and the strut is installed, 
in the case of the sectional strut illustrated in 10 
Pig. 1, by successively inserting the strut sections 
I i ' between successive adjacent pairs of the mem- 
bers (0, passing the reduced extension 13 of each 
successive section II' through the hole 16 or 
20, as the case may be, and threading each ex- 15 
tension 13 into the hole 12 in the adjacent end 
of the next adjacent section 1 1 ' untU the tongue 
IB of each intermediate member which has a 
tongue, and the strut-intersected portion of any 
intermediate member 10 which may not happen 20 
to have a tongue, is firmly clamped between the 
adjacent ends of a related pair of the strut sec- 
tions. As to fastening the ends of the strut to 
the two terminal members 10, one end of the 
strut may be fastened to one of the terminal 25 
members 10 by means of a screw 21 passed 
through the hole 16 or 20 in said terminal mem- 
ber and threaded into a hole provided in the 
outer end of the related strut section IT, as il- 
lustrated at the left hand side of Fig. 1, while the 30 
other end of the strut may be fastened to the 
other terminal member 10 by means of a clip 
22 fastened to said other terminal member by a 
screw 23 and engaged with a ball head 24 pro- 
vided on the outer end of the related strut sec- 35 
tion IT, as illustrated at the right hand side 
of Pig. 1. Of course, both ends of the strut may 
be fastened in either of the ways described or, 
alternatively, connections of any other suitable 
type may be provided between the respective ends 40 
of the strut and the two terminal members 10. 

In the case of the tie rod and sleeve strut il- 
lustrated in Pig. 2, assembly of the strut with the 
members 10 is effected by successively inserting 
the sleeves 15 between adjacent pairs of said 45 
members 10 and progressively moving the tie rod 
longitudinally through said sleeves and the holes 
(6 in such of said members 10 as may not have 
tongues and through the holes in said tongues 
18. A head 25 and a nut 26 on opposite ends r y{) 
of the tie rod engaged against the outer sides of 
the strut intersected portions of the two termi- 
nal members 10, respectively, may be provided for 
clamping all of the members 10 and the sleeves 
1 5 tightly together. Alternatively, any other suit- r>5 
able means may be provided to clamp the mem- 
bers 10 and the sleeves 15 firmly together. 

Prom the foregoing it will be apparent that the 
tongues 18 struck from the members 10 provide 
simple, readily adjustable means whereby firm, co 
fiat abutment of the ends of the strut sections 
or the strut sleeves with the members 10 may 
readily be obtained in any instance where a 
member 1 0 is inclined relative to the strut, regard- 
less of the inclination of the strut relative to the G5 
member. 

One art In which the invention is especially 
useful and desirable is the ventilating art. In 
this art it is common to employ spaced apart air 
flow directing members and to connect them to- 70 
gether by struts which are inclined relative to 
the members. For example, in air outlet devices 
through which fresh or treated air is delivered 
from air supply ducts into rooms or other en- 
closures for heatine. coolin*. ventilating or other ne 
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or air confining member having therein an air 
deflecting member or members, and to connect 
such members by struts which are inclined rela- 
tive to the members. Pigs. 1 and 2 of the draw- 
ings are illustrative of a portion of such an air 
outlet device, the larger or outermost member 10 
being an air confining member and the other 
members 10 being air deflecting members. The 
members 10 are spaced apart and are inclined 
forwardly and outwardly whereby air delivered 
forwardly through the device is divided into a 
plurality of separate streams which are de- 
flected outwardly, the air thereby being delivered 
from the device in substantially draf tless, diffused 
form. In such devices it has been the usual prac- 
tice heretofore to press or otherwise deform the 
members 10 to bring the portions thereof against 
which the ends of the strut sections II' or the 
ends of the strut sleeves 15 abut, into permanent 
right angular relationship to the stmts II in 
order to obtain firm, flat abutment of the ends 
of the strut sections or sleeves against said por- 
tions of said members. Deforming of the mem- 
bers 10 involves, however, costly operations, par- 
ticularly since said members are differently in- 
clined and each must therefore be differently de- 
formed. Moreover, the deformations interfere 
with free, even flow of air over said members and 
produce undesirable turbulence and noise. Fur- 
thermore, deforming of the members is practical 
only if the members are formed from certain 
more or less soft materials, such as aluminum, 
and is not practical if the members are formed 
from other more or less hard materials such as 
steel. The present invention therefore is of spe- 
cial advantage in air outlet and similar devices 
because the tongues 18 may be produced simply 
and economically and because they may readily 
be bent to enable firm connections to be made 
between the members 10 and the struts 1 1 regard- 
less of the inclination of the members 10 rela- 
tive to the struts and regardless of the material 
from which said members are formed. More- 
over, the tongues 18 may have their lines of junc- 
tion 19 with the members 10 located relative to 
said members so that said tongues are bendable 
inwardly rather than outwardly relative to the 
air deflecting members 10 to positions at right 
angles to the struts. Hence, said tongues do not 
interfere with free, even flow of air over the rear 
faces of the air deflecting members 10. 

As illustrated in Pig. 4 of the drawing, it is 
within the purview of the invention to provide 
any of the members 10 with a tongue IS* in the 
manner previously described, to pass a strut rod 
1 1* through the hole 27 in the member 10 formed 
by bending the tongue I8 a from said member, to 
bend said tongue against the side of said strut 
rod, and to weld said tongue to said strut rod 
as indicated at 26. 

Prom the foregoing description considered in 
connection with the accompanying drawing it 
is believed that the features and advantages of 
the invention will be readily understood and ap- 
preciated. It is desired to point out, however, 
that while only certain specific embodiments of 
the invention have been illustrated and described, 
the same is readily capable of other specifically 
different embodiments within its spirit and scope 
as defined in the appended claims. 

I claim: 

1. A structure Including at least two spaced 
apart members and a strut connecting them, 
said strut including an element interposed be- 
2.0.1. 4aclined relative to the members and 
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having end faces disposed at right angles to its 
longitudinal axis, said members being slit to pro- 
vide bendably adjustable tongues integral with 
the same against which the end faces of said 
strut element abut, said tongues being bent 
relative to said members to abut flatly against 
the end faces of said strut element, said strut 
including means for securing said strut element 
between said tongues with its end faces clamped 
securely and flatly against said tongues. 

2. A structure including at least two spaced 
apart members and a strut connecting them, said 
strut including an element interposed between 
and inclined relative to the members and hav- 


bers being slit to provide bendably adjustable 
tongues integral therewith and against which the 
end faces of the sleeves abut, said tongues being 
bent relative to said members into positions at 

6 right angles to said strut so that the end faces 
of said sleeves abut flatly against them, said 
tongues having holes therein, a tie rod extend- 
ing through said sleeves and the holes in said 
tongues, and means cooperating with said tie 

10 rod to clamp said sleeves and said tongues tightly 
together. 

5. A structure including at least two spaced 
apart members and a strut connecting them, said 
strut including an element interposed between 


ing end faces disposed at right angles to its longi- 10 and inclined relative to the members and hav- 


tudinal axis, said members being slit to provide 
bendably adjustable tongues integral with the 
same against which the end faces of said strut 
element abut, said tongues being bent relative 
to said members to abut flatly against the end 
faces of said strut element and each having a 
hole formed therethrough, said strut including 
means for securing said strut element between 
said tongues with its end faces clamped securely 


ing end faces disposed at right angles to its lon- 
gitudinal axis, said members having holes there- 
in through which said strut extends, bend- 
ably adjustable tongues carried by said mem- 
20 bers and disposed in allnement with said holes 
and against which the end' faces of said strut 
element abut, said tongues being bent relative 
to said members to abut flatly against the end 
_ a A1 faces of said strut element, said strut including 

and flatly against said tongues, said means in 25 means for securing said strut element between 
part extending through said holes. said tongues with its end faces clamped securely 

3. A structure including a plurality of spaced and flatly against said tongues 

apart members and a strut connecting them, said 6. A structure including at least two spaced 
strut being inclined relative to said members apart members and a strut connecting them, 
and comprising a plurality of sections one in- 30 said strut including an element interposed be- 
terposed between each adjacent two of said tween and inclined relative to the members and 
members, each section having end faces disposed having end faces disposed at right angles to its 
at right angles to the longitudinal axis of the longitudinal axis, said members having holes 
strut, said members being slit to provide bend- therein through which said strut extends, bend- 
ably adjustable tongues integral therewith and 35 ably adjustable tongues carried by said members 
aga*st which the end faces of the strut sections and disposed in atoement with said holef and 
abut, said tongues being bent relative to said against which the end faces of said strut ele- 
msmbers into positions at right angles to said men t abut, said tongues being bent reStive to 
strut so that the end faces of the strut sections said members to abut flatly against the end faces 
abut flatly against ttiem, said tongues having 40 of said strut element and each having a hole 
holes therein, one end of each strut section hav- formed therethrough, said strut including mean^ 
%lnt^}^^ m '^ Bdj acent ends of for securing said strut element between said 
the next adjacent strut sections having threaded tongues with its end faces clamped securely and 
axia extensions of reduced diameters extending flatly against said tongues, said meanT^pTrt 
SS^^^^ "* thread6d 45 -tendingthrough the holesinsaid tongues. 

4. A structure including a plurality of spaced 
apart members and a strut connecting them, said 
strut being inclined relative to said members and 
including a plurality of sleeves one interposed 50 
between each adjacent two of said members, said 
sleeves having end faces disposed at right angles 
to the longitudinal axis of the strut, said mem- 
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